Disulfide bond requirements for assembly of the platelet glycoprotein Ib-binding domain of von Willebrand factor.
von Willebrand factor (vWF) is a multimeric glycoprotein of plasma and the subendothelial matrix that interacts with specific platelet receptors to establish platelet adhesion at a site of vascular injury. The vWF domain containing the platelet receptor glycoprotein Ib-binding site can be expressed in heterologous cells as a recombinant homodimeric fragment that mediates platelet-platelet interaction, analogous to multimeric vWF. The recombinant domain, r116, contains 7 Cys residues within its 290-residue monomeric subunit paired in an unidentified intra- and intermolecular disulfide bond arrangement. In this report we define the disulfide bond-dependent framework of r116 that provides the domain with its essential structural features that support dimer formation and the generation of a disulfide bond-dependent epitope. The results demonstrate that a triplet of Cys residues at positions 459, 462, and 464 are essential for efficient dimer formation. An intramolecular Cys509/Cys695 disulfide loop is required for generating a functional dimeric molecule, and monomeric molecules containing a Cys509/Cys695 intramolecular disulfide bond are unable to support ristocetin-mediated platelet aggregation. The disulfide arrangement in r116 is similar, if not identical, to the proposed arrangement within the corresponding region of plasma vWF, and these studies document the inherent Cys-dependent maturation of an isolated vWF domain.